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TITLE 

Side by Side Twin Spreader and metJiod 
TECHNICAL FIELD 

5 The present invention relates to spreaders as generally defined in the pre- 
amble of claim 1 . More closely, the invention relates to spreaders for lifting 
two containers simultaneously, side by side in a lateral plane. In the pre- 
ferred embodiment, the spreader is designed for adjustment of the relative 
angle and lateral distance between the containers under the lifting motion. 
10 The invention also relates to a method for lifting, moving and lowering of two 
containers in side by side relation. 

In the field of container transport, efforts are continuously made in order to 
reduce port stops and the time needed for loading/ unloading of ships, rail- 

15 road and road units. Significantly at ship terminals, where large quantities 
of goods are handled by containers, development is heading towards larger 
units and towards more rational methods for loading and administration of 
the large goods quantities. Beside an increasing number of containers 
reaching 40* or more in length, the recent development is also directed to- 

20 wards the simultaneous processing of two containers in lifts from ship to 
shore - or the reverse. 

PRIOR ART 

In this technical field spreaders are known with a capacity for lifting a single 
25 40' container, or optionally two 20' containers in a single operation as in 
W097/39973 (Stinis, NL), e.g.. In the last case the two 20' containers are 
axially oriented, the end wall of one container facing an end wall of the 
other. This spreader is also known to have a capacity for adjustment of the 
spacing between the two 20' containers longitudinally under lift. 

30 

A spreader for lifting two containers in side by side relation is known from 
SE-A-80034085 (AB Hagglunds fis Soner, SE). In this arrangement, two sub- 
spreaders are pivotally supported by a superstructure in side by side rela- 
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tion for engagement with two containers to be lifted and moved. The sub- 
spreaders are adjustable lengthwise, but are not able to perform a lateral 
adjustment of the spacing between the two containers in a lateral plane, or a 
non-parallel displacement of the two containers. 

5 

SUMMARY OF THE INVENTION 

In order to meet a need and desire for even more rational processing and 
reduction of time required for loading/ unloading of containers, the present 
invention aims to provide a solution wherein a spreader is designed for en- 
10 gaging, lifting, moving and lowering two 40-48 feet containers in side by side 
relation, with a capacity to adjust the lateral spacing between the containers 
in a parallel or in a non-parallel displacement, as desired. 

This object is met in a spreader as defined by the characterizing features of 
15 claim 1, aind by a method as advised in claim 10. Advantageoiis embodi- 
ments are defined in the sub-claims. 

Briefly, the present,invention suggests a spreader having a main frame or 
main beam supported by cables from a crane. Locking means (twist locks) 

20 are arranged in the ends of the spreader for engagement with correspond- 
ingly formed corner boxes in the upper comers of a container. More specifi- 
cally, two pairs of twist locks are arranged in each opposite end of the 
spreader such that each pair of twist locks is aligned transversely to a lon- 
gitudinal extension of the spreader. In the transverse direction, each pair is 

25 supported with a substantially fixed lateral distance between individual 

twist locks within each pair, whereas at least one pair of twist locks in each 
end of the spreader is laterally movable in the transverse direction for ad- 
justment of a lateral spacing between the two pair of twist locks in the end 
of the spreader. 

30 

In a preferred embodiment, the suggested spreader has twist locks arranged 
in pairs in opposite ends of two sub-frames suspended from the main frame. 
At least one of the sub-frames is driven and controlled in the transverse di- 
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rection for separate or contemporaneous adjustment of the lateral distance 
and/or relative angle in a lateral plane between the two sub- frames, as de- 
sired. 

5 By the invention there is also provided a method for simultaneously proc- 
essing two individual containers in side by side relation by means of a single 
spreader and crane. In the method, the spreader is lowered for connecting to 
the two containers arranged side by side, mechanically connecting the eight 
twist locks of the spreader in a single lowering step. The containers are then 

10 lifted and moved side by side to be simultaneously lowered, and optionally, 
simultaneously disconnected from the spreader. In the lowering and /or 
transfer motions, the pair of twist locks in both ends of the spreader are op- 
tionally driven and controlled transversely to the longitudinal direction of 
the spreader for positioning the containers in a desired inter-spaced rela- 

15 tion, or at a desired relative angular position. 

DRAWINGS 

Exemplary embodiments of the invention are further described below, refer- 
ence being made to the accompan5dng, schematic drawings wherein 



Pig. 1 is an end view showing the fundamental operation of a spreader ac- 
cording to the invention; 

Fig. 2 is an end view showing a first embodiment of a spreader according to 
25 fig. 1; 

Fig. 3 is a top view showing a pair of sub-frames in the spreader of fig. 2; 

Fig. 4 is an end view showing a second embodiment of the spreader, the 
30 sub-frames being supported by rods from a main frame; 

Fig. 5 is an end view showing a preferred embodiment of the spreader; 



20 
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Pig. 6 is a top view of the spreader in fig. 5; 

Fig. 7a and 7b are end views showing the sub-frames in different lateral po- 
sitions, and 

Fig. 8a-c are end views showing a further embodiment of the spreader, the 
sub-frames being displaced to different lateral positions. 

DETAILED DESCRIPTION OF EMBODIMENTS 

The principals of the spreader according to this invention will now be de- 
scribed with reference to fig. 1 . 

An elongate main frame 1 is arranged and supported by cables 2 from a 
crane (not shown). In each end of the main frame, twist locks 3 are arranged 
for engagement with correspondingly formed comer boxes in the upper cor- 
ners of a container. Each opposite end of the spreader carries two pairs of 
twist locks 3 arranged transversely relative to the longitudinal dimension of 
the main frame 1 . The twist locks 3 of each pair of twist locks are secured at 
a substantially fixed lateral width a in the transverse direction. At least one 
pair of twist locks in each end of the main frame is laterally movable relative 
to the other pair, at least in said transverse direction for adjustment of a 
relative lateral distance b such that the spreader is connectable to the two 
containers 4,5 in side by side relation. 

A first example of a spreader according to the invention is illustrated in fig. 
2. In the spreader of fig. 2, twist locks 3 are arranged in pairs in the oppo- 
site ends of two sub-frames 6 and 7, respectively, suspended from the main 
frame 1. At least one of the sub-frames 6,7 is driven and controlled in the 
transverse direction for adjustment of the lateral width b in one or both ends 
of the spreader, separately or simultaneously as desired. The operation pro- 
vides an optional adjustment of the relative angular position between the 
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sub-frames 6,7, and between the containers that are gripped by the twist 
locks. 



As illustrated in fig. 3, the sub-frames 6,7 may be interconnected such that 
5 the drive means for adjustment of lateral distance and relative angle are ar- 
ranged to operate directly between the sub-frames. More precisely, the sub- 
frames 6,7 are interconnected on each side of a longitudinal center of the 
main frame by means of arms 8,9, respectively, the arms being adjustable 
relative to the lengths thereof. The arms may be realized as double-acting 
10 cylinders 8,9. Each end of the arms 8,9 is pivotally attached to a sub-frame, 
and separately controlled for adjustment of lateral distance and relative an- 
gle between the sub-frames 6,7 and also between the containers 4,5 con- 
nected to the twist locks 3. The sub-frames 6,7 may further be telescopic 
and adjustable relative to the lengths thereof. 

15 

Fig. 4 shows a second example of the spreader wherein the sub-frames 6,7 
are pivotally suspended by rods 10 in each end of the main frsime 1, In this 
embodiment each end of a sub-frame is suspended by rigid rods of adjust- 
able length forming a parallelepiped, by which will be ensured a substan- 
20 tially lateral or horizontal orientation of the sub-frame, and of a container 

carried by the sub-frame, upon adjustment of the lateral distance b between 
sub-frames 6,7. 

As illustrated in fig. 4, the sub-frames 6,7 may be suspended from a com- 
25 mon, transverse guide means 1 1 that is driven and controlled for a lateral 
displacement of a load center relative to the wires 2. 

Fig. 5 illustrates a preferred embodiment of the side by side twin spreader 
according to the invention, A main frame 1 comprises a pair of longitudinal 
30 beams 12, the ends of which (shown in broken lines in fig. 5) are connected 
to transverse end beams 13, respectively (only one visible in fig. 5). The main 
frame 1 has a generally H-formed plan view as will be apparent from fig. 6. 
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The end beams 13 are suspended from a trolley 14, hanging in cables from a 
crane (not shown). The trolley 14 is slidable along the end beam 3, trans- 
verse to the longitudinal direction of the spreader 1. The trolley 14 is associ- 
ated with a driving means 15 that operates between the end beam 13 and 
5 the trolley for displacement of the trolley in compensation for a displaced 

load center due to an uneven load on the sub~xames 6,7. The driving means 
may be realized as a hydraulic cylinder 15 that moves a carriage 16. The 
carriage 16 is guided for sliding motion on the end beam 13 by gripping be- 
low a flange or slide guide 17, formed near a top portion of the end beam 13. 

10 

The sub-frames 6,7 are suspended in rods 10, realized as chains 10, from 
the end beams 13. The cables 10 run in pairs from each end of the sub- 
frame, and in parallel relation from the sub-frame to a carriage 18 that is 
guided for sliding motion on the end beam 13. The carriage 18 may be 
15 formed for engagement with a flange or slide guide 19, formed near a bottom 
portion of the end beam 13. Driving means 20 is arranged to operate be- 
tween the end beam and the carriage 18 for a lateral displacement of the 
sub-frame in an axial direction of the end beaml3. The driving means pref- 
erably is a hydraulic cylinder 20. 

20 

Fig. 7a is an end view showing the sub-frames 6,7 brought together in a 
closely related position, and fig. 7b shows the sub-frames in a lateral, sym- 
metrically expanded relation wherein all driving means 20 are equally acti- 
vated and the sub-frames are running in parallel with a distance b there 
25 between. It should be noted that the lateral displacement of the sub-frames 
is controllable through the driving means 20 for bringing the sub-frames to 
any desired lateral position, and also for changing the relative angular posi- 
tion such that the sub-frames may be displaced from the parallel relation. 

30 Figs. 8a-c are end views illustrating an alternative embodiment wherein a 
further cylinder 8 is arranged to operate directly between the sub-frames 
6,7. The drawings show the lateral displacement of the sub-frames while 
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maintaining a substantially planar relation for connecting to the corner 
boxes of two containers in side by side relation. 

Without being illustrated in the drawings or further described herein it 
5 should be mentioned that in all embodiments the twist locks 3 may be ar- 
ranged on the sub-frames for a limited freedom of motion in all radial direc- 
tions in a plane that is parallel to the sub-frame. The twist locks may also be 
arranged for a limited freedom of motion relative to the sub-frame in oppo- 
site directions transversely to a plane that is parallel to the sub-frame. In 

10 order to compensate for a non-planar condition of the containers when low- 
ering the spreader for connection with the corner boxes of containers in side 
by side relation, or when lowering the containers to rest in a new position on 
non-planar or leveled grounds, the twist locks may advantageously be axi- 
ally movable in vertical direction. The vertical movement of the twist locks is 

15 preferably damped in at least one vertical direction by means of resilient or 
elastic elements incorporated in a structure for holding the twist locks in the 
sub-frame. 

The invention provides a method for simultaneously processing two contain- 
20 ers in side by side relation with a spreader. In the method, the spreader is 
lowered for connecting the two containers in one single lowering step by 
controlling four pairs of twist locks from a main frame. The two containers 
are lifted and transferred from a first position to be lowered and discon- 
nected side by side in a new position. During transfer and /or lowering of the 
25 containers, the twist locks in the ends of the spreader are driven and con- 
trolled in pairs for adjustment of a lateraJ distance b between the containers, 
and/ or for adjustment of the relative angle between the containers in a lat- 
eral plane. 

30 The spreader, and the method of the invention, is significantly advantageous 
for lifting two containers in side by side relation from load cells in a ship. In 
the lowering step, cell guides of the load cells direct the sub-frames and the 
drive means for adjusting the lateral distance b may be released. During lift 
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and transfer of the two containers, the lateral distance and relative angle 
between sub-frames and thus between the containers may be manipulated 
before lowering the containers to the new position, such as a quay, load ve- 
hicle or lorry. The separately controlled pairs of twist locks in the ends of the 
spreader allow for an accurate positioning of the containers also when the 
ground surfaces or load platforms are of different heights and not in paral- 
lel. The same advantages apply also when the process is reversed. 

The invention provides a significant improvement when applied for twin lifts 
of containers having lengths of 40* or more. The principles of the invention 
may naturally be applied for containers of other and shorter lengths as well. 

The transversal movements that are utilized in the new spreader may ad- 
vantageously be produced by electric motors, cylinders driven by air or fluid, 
gear drives, cables or other driving means and motion transfer means as are 
known per se in this technical field. Motion control may comprise limit 
switches, optical detectors and control electronics with software. Load de- 
tectors may be incorporated in order to detect uneven load on the spreader. 

The motion that is generated for adjusting the lateral distance between the 
sub-frames may be. controlled in respect of a detected load distribution for 
displacement of one or both sub-frames relative to the end beam, in order to 
adapt the spreader to the common load center of the two containers. Thus, 
the spreader provides alternative mechanisms for distribution of the load: 
through adjustment of the trolley relative to the load center of the contain- 
ers, and/or through moving the load center by adjustment of one or both 
sub-frames relative to the trolley. 
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CLAIMS 

1. A spreader for simultaneously processing by lifting, trsinsferring and low- 
ering of two containers in side by side relation, the spreader comprising 

5 an elongate main frame (1) arranged to be suspended in cables from 

a crane; 

two sub-frames (6,7), suspended from the main frame and running 
in the longitudinal direction thereof; 

a pair of twist locks (3) arranged in each end of the sub-frames for 
10 connection to the upper corners of said two containers, the twist locks of 
each pair of twist locks being spaced by a fixed lateral distance (a) trans- 
versely to the longitudinal dimension of the spreader, and 

each pair of twist locks being laterally movable in the transverse di- 
rection for adjustment of a lateral distance (b) between the pairs of twist 
15 locks in each end of the spreader, characterized by 

drive means (20) associated with the sub-frames and controllable for 
separate adjustment of the lateral distance (b) between the pairs of twist 
locks in each end of the spreader, and wherein 

each sub-frame (5,7) is suspended from the main- frame (1) by means 
20 of rods (10) arranged in pairs and running in parallel from each end of the 
niain-frame, and the rods are pivotally connected to the main-frame and the 
sub-frame, respectively, for a substantially planar, lateral displacement of 
the sub-frames in order to adjust the lateral distance and/ or the relative 
angle between the sub-frames, and thus between the containers connected 
25 to the spreader. 

2. The spreader of claim 1, wherein the main-frame (1) comprises two end 
beams (13) transversely connected to the ends of at least one longitudinal 
beam (12), each end beam being suspended from a trolley (14) that is dis- 

30 placeable on the end beam in transverse directions of the spreader, and 
each sub-frame is suspended from the end beams to be individually dis- 
placeable in said transverse directions. 
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3. The spreader of claim 2, wherein each sub-frame (6,7) is associated with a 
pair of drive means (20) for transverse displacement of the sub-frame, the 
drive means (20) being arranged to operate between the end beams (13) and 
the sub-frames (6,7). 

4. The spreader of claim 3, wherein the end beam has an upper guide means 
(17) on which the trolley (14) is controlled for sliding displacement in said 
transverse directions, and a lower guide means (19) on which the sub- 
frames are controlled for sliding displacement in side transverse directions. 

5. The spreader of claim 4, wherein the trolley (14) is attached to a carriage 
(16), and a drive means (15) controls the carriage to be guided by the upper 
guide means (17) in a sUding displacement of the trolley in said transverse 
directions. 

6. The spreader of claim 4, wherein the sub-frame (6,7) is suspended by 
rods (10) from a carriage (18), and a drive means (20) controls the carriage 
to be guided by the lower guide means (19) in a sliding displacement of the 
sub-frame in said transverse directions. 

7. The spreader of any previous claim, wherein said rods (10) are formed as 
cables or chains (10). 

8. The spreader of claims 1 to 7, wherein said rods (10) are rigid struts of 
adjustable length. 

9. The spreader of any previous claim, wherein the sub-frames (6,7) are in- 
terconnected by additional drive means (8) directly operating between the 
sub-frames. 

10. Method for simultaneously processing by lifting, transferring and lower- 
ing of two containers in side by side relation by means of a spreader ac- 
cording to claim 1, wherein 
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the spreader is lowered to connect with the two containers and then 
to lift the containers in side by relation in a single lowering/ lifting step; 

the spreader is controlled to adjust a lateral distance (b) and /or to 
adjust a lateral relative angle between the containers during transfer, and 
5 the spreader is lowered to release the containers in side by side rela- 

tion in a single lowering step. 

11. The method of claim 10, wherein a common load center for the contain- 
ers is adjusted by lateral displacement of one or both sub-frames (6,7) rela- 

10 tive to the trolley (14) in a transverse direction of the spreader. 

12. The method of claim 10, wherein one or both sub-frames (6,7) and the 
trolley (14) are controlled for lateral displacement relative to a load center of 
the spreader. 



13. The method of any previous claim, wherein the sub-frames (6,7) are 
controlled for a non-parallel, lateral displacement in a common plane. 
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JP 


55014033 B 


12/04/80 










NL 


7300105 A 


19/07/73 


US 


5280980 


A 


25/01/94 


NONE 






OE 


1531172 


A 


11/12/69 


NONE 







US 


6145903 


A 


14/11/00 


DE 
EP 
SE 
WO 


69703736 D,T 
0904248 A,B 
0904248 T3 
9739973 A 


07/06/01 
31/03/99 

30/10/97 


DE 


19516520 


Al 


07/11/96 


NONE 
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